Clavulanic acid reduced the MICs of amoxicillin, carbenicillin, cefamandole, cefotaxime, ceftazidime, ceftizoxime, cephalothin, and penicillin G, but not of cefoxitin or moxalactam, against 77 isolates of the Bacteroidesfragilis group, all rapidly P-lactamase positive by the nitrocefin slide test. It had no effect on the susceptibilities of eight Bacteroides distasonis strains that were slowly P-lactamase positive (18 h of incubation).
Bacteroidesfragilis group is a major factor in their resistance to ,-lactam agents (18) . Recently, new 1-lactam antibiotics resistant to hydrolysis by f-lactamase have been introduced (17) . Many of these agents, such as ceftizoxime (6, 9) and moxalactam (8) , are active against B. fragilis, but other members of the B. fragilis group, especially those producing indole, are much more resistant (12, 13, 15, 20) . Clavulanic acid, a weak natural antibiotic, is a potent P-lactamase inhibitor that is generally active against the 3-lactamases of members of the B. fragilis group (18) . Wurst and Wilkins have reported that this compound potentiates the in vitro activities of penicillin G, amoxicillin, and cephalothin, but not that of cefoxitin against members of the B. fragilis group (24) . In this study, we report the effect of clavulanic acid on the susceptibilities of 85 strains of the B. fragilis group to 10 3-lactam agents including cefotaxime, ceftazidime, ceftizoxime, and moxalactam.
The bacterial strains tested consisted of clinical isolates from the microbiology laboratory of Hopital Saint-Luc. The organisms were identified by using the procedures outlined in the Virginia Polytechnic Institute Anaerobe Manual (11 Table 1 , together with the percentages of strains inhibited at various breakpoint concentrations as suggested by Kirby et al. (14) and Rolfe and Finegold (20) . In general, the MICs against the different species with each agent alone were comparable to those published by other groups (6, 12, 13, 15, 20) .
The addition of clavulanic acid had a remarkable effect on the susceptibilities of B. fragilis. All strains previously resistant became susceptible to breakpoint levels. However, little or no change was observed in their susceptibilities to cefoxitin and moxalactam, in contrast with the profound changes observed with the other agents. Similar results were reported by Wise with penicillin G (23) and by Wurst and Wilkins with penicillin G, amoxicillin, cephalothin, and cefoxitin (24) .
Clavulanic acid lowered the susceptibilities of B. thetaiotaomicron and B. ovatus to amoxicillin, carbenicillin, cephalothin, and penicillin G in a fashion similar to that in B. fragilis. However, both species were in general more resistant than the latter to the other agents. With the addition of clavulanic acid, most strains became susceptible to cefamandole, cefotaxime, and ceftizoxime. Clavulanic acid had only a marginal effect on the susceptibilities of both species to cefoxitin and moxalactam; its effect on ceftazidime could not be evaluated since many strains were resistant to the highest dilution of the antibiotic alone.
In B. vulgatus, the addition of clavulanic acid brought changes similar to those observed in B. fragilis, except that h of incubation, and it was in these strains that clavulanic acid showed the lesser potentiating activity. Only the susceptibilities of the other isolate within that species were modified with clavulanic acid. The apparent increase in the percentage of strains susceptible to penicillin G, from 33 to 66% (Table 1) , was due to the fact that three of the five strains inhibited at 32 U of penicillin G per ml alone were inhibited at 16 U/ml, the breakpoint level, with clavulanic acid added. This minor change is within the accuracy of the dilution technique. Other investigators, using a similar nitrocefin test, found that only 7 of their 12 strains of B.
distasonis were ,B-lactamase positive after 18 h of incubation, and in some of their P-lactamase-negative strains they could demonstrate a permeability barrier to cefoperazone (2) .
It seems from our results that the most striking changes brought about by clavulanic acid were observed in strains with rapid activity against nitrocefin. This suggests that the 128; cefamandole, cefotaxime, amount of enzyme activity is an important factor for the potentiating effect of clavulanic acid on P-lactam agents.
Further quantitative studies are needed, especially in B. distasonis since, judging from the nitrocefin tests, the majority of our isolates were probably low P-lactamase producers.
Other factors to consider are the substrate profile of the enzyme and its susceptibility to the inhibitory activity of clavulanic acid. We observed little or no reduction in the susceptibilities of our B. fragilis isolates to cefoxitin and moxalactam. This is possibly related to the high stability of both agents to hydrolysis by ,-lactamases generally found in that species (4, 5, 22) in contrast to cefamandole, cefotaxime, and ceftizoxime, all of which have been shown to be hydrolyzed to various degrees by B. fragilis P-lactamase (7, NOTES 665 radically different from ours, i.e., much more resistant to both agents (3, 25 
